Introduction
ED is defined as persistent or recurrent inability to achieve and maintain penile erection of sufficient rigidity to permit satisfactory sexual activity for at least 3 months (1). The etiology of erectile dysfunction is multi factorial and infections such as tuberculosis (TB) could also lead to ED due to the hypogonadism with the related involvement of the pituitary and testicules. Inspite of having normal genitourinary system, patients with pulmonary TB tend to have deterioration of all components of copulatory act, from sexual desire to orgasm, which improve significantly with effective ATT (2) . On the other hand, ATT is also known to cause ED, which could resolve with the discontinuation of treatment (3).
Case report
A 59 year old male who had no relationship problems presented with ED for 4 months. He had decreased libido with absent morning erections. He did not have symptoms of depression though he had psychological distress related to ED. He was diagnosed to have tuberculus meningitis 10 months ago when he presented with loss of consciousness associated with headache and a febrile illness. He was started on ATT and he has been on isoniazid, rifampicin and pyridoxine during the last 10 months. He tolerated anti TB therapy fairly well and there were no episodes of ATT induced hepatitis. He also had hypertension and benign prostatic hyperplasia for which he was on amlodipine and tamsulosin. He was otherwise well. He denied use of steroids except at the initial 2 months of ATT or recreational drugs. He had 3 children and was
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Biochemical evaluation revealed repeatedly raised 9am total testosterone levels of 64.3 and 57nmol/l (9.7-38.14). Free testosterone level performed using enzyme linked immunosorbent assay (ELISA) was 15.84pg/ml (5.5 -42), which was normal. He had a raised SHBG level of 112 nmol/l (13-71), which probably explaining the reason for raised total testosterone. Follicle stimulating hormone (FSH) was slightly raised (10.5 U/L) while, luteinizing hormone (LH) was normal (6 U/L). Other anterior pituitary hormones including 9am cortisol, thyroid stimulating hormone (TSH), FT 4 and prolactin were normal. His serum albumin was 43g/L and other hematological and biochemical markers including liver profile were normal.
Ultrasound scan of the scrotum showed normal testicular size, echogenicity and vascularity on both sides. There was no testicular calcification. An epididymis cyst was noted on right side (5mm size). Minimal scrotal effusions were also noted bilaterally.
The patient was explained the possible hormone derangement due to ATT. He was reassured and informed the possibility of reversibility of sexual function after discontinuation of ATT once treatment is completed. As expected, his total testosterone level got normalized and came down to 22.09 nmol/l (9.7-38.14) 2 months after stopping ATT, indicating that raised SHBG in this patient is most likely due to anti TB medication. Vol. 5 
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Discussion
Certain drugs are known to cause elevation of testosterone levels and rifampicin has been one of those drugs that could increase the level of testosterone (4, 5). Brodie, et al has demonstrated that 2 week rifampicin therapy at a dose of 600mg per day increased the level of testosterone and estradiol in males with testosterone returning to normal range within 2 weeks after stopping treatment (4) . SHBG levels were also significantly increased after 2 weeks of rifampicin treatment and then fell down to normal level after discontinuation of drug. However, he could not demonstrate a significant correlation between the changes in testosterone and SHBG levels. Raised levels of total testosterone, (and SHBG) while on isoniazid and rifampicin, came down to normal range after stopping these drugs indicate that either isoniazid or rifampicin was responsible for this hormonal change in our index patient. Similar to the above study, rifampicin induced SHBG over production could have been the most likely explanation for the rise in total testosterone concentration in our patient.
Rifampicin induces cytochrome P450 mediated monooxygenase activity (cholesterol side-chain cleavage and 17 alpha-hydroxylase/C17-20 lyase) is required for testosterone biosynthesis in leydig cells (6) . Increased biosynthesis of testosterone may occur in patients on rifampicin due to this cytochrome P450 induction. Due to the associated elevation of SHBG, most of the testosterone produced with the activation of cytochrome P450 will get bound to SHBG leading to reduction in biologically active free testosterone level. This reduction in bioavailable testosterone due to high SHBG leads to clinically significant problems such as erectile dysfunction. Therefore, it is important to check free testosterone level in cases where changes in SHBG are suspected (7) .
Most of the freely available assays for free or bioavailable testosterone measurements are not very reliable and should be performed in a reliable reference laboratory (7) . Free testosterone level can be measured accurately by equilibrium dialysis or can be calculated using total testosterone, SHBG and albumin (8) . The calculated free testosterone concentrations depends on the quality of total testosterone and SHBG assays and differ systematically from those measured by equilibrium dialysis (9) . Our patient had symptoms of testosterone deficiency despite high total testosterone levels and normal free testosterone levels. The assay that was used to measure free testosterone was not the ideal and could have given a misleading value.
Anabolic steroids, thyrotoxicosis, HIV infection, malnutrition (low Mg, Zn) and liver disease are known to cause SHBG elevation. Anticonvulsants notably phenytoin and phenobarbitone can also increase SHBG and total testosterone levels (10, 11). As a result, free testosterone may reduce and could be the reason for ED in epileptic patients. Clomiphene citrate causes an increase of SHBG and total testosterone concentration, probably due to the elevation of estradiol levels (12) . Total testosterone level can be significantly elevated in patients with thyrotoxicosis and this is also due to excessive production of SHBG. They can develop ED due to low free testosterone, which improves with treatment of thyrotoxicosis. Therefore, specific treatment of ED with selective phosphodiesterase-5 inhibitor should be postponed for at least 6 months after restoration of euthyroidism in these patients (13) .
Variety of drugs and medical conditions could alter the levels of SHBG and total testosterone level should be interpreted cautiously in the presence of above conditions. Anti-tuberculosis medication, rifampicin is one of these drugs.
